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(57) ABSTRACT 

A cement mixture is provided for preventing or reducing the 
formation of micro-cracks during hydration. The cement 
mixture includes both a conventional cement and a cement 
micro-encapsulated in a time-release polymer coating. The 
micro-encapsulated cement does not hydrate until a feW 
hours to a feW days after the bulk of the conventional cement 
has hydrated, thereby alloWing for autogenous healing of 
small cracks. 

12 Claims, N0 Drawings 
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MICRO-ENCAPSULATED CRACK 
RESISTANT CEMENT 

FIELD OF THE INVENTION 

The present invention relates to cement mixtures Which 
prevent or reduce the formation of micro-cracks and, more 
particularly, to an improved cement mixture of a conven 
tional cement and a cement that is micro-encapsulated in 
time-release polymer coatings. 

RELATED ART 

Concrete made With conventional cements has a tendency 
to crack. Great care must be taken in the mixture 
formulation, joint design, and steel reinforcement design to 
minimiZe the chances of detrimental cracks developing. It 
Will be appreciated that joints and steel reinforcement add 
substantial cost to the concrete application. Although addi 
tives such as chemical and mineral admixtures and plastic 
and metal ?bers have often been used in concrete to mini 
miZe cracking, these can add considerably to the cost of the 
concrete. 

Patents of interest in this ?eld include the following US. 
Pat. Nos. 5,639,298 (Miller et al.); 4,069,063 (Ball); 4,419, 
136 (Rice); and 5,728,209 (Bury et al). Brie?y considering 
these patents, the Miller et al patent discloses a composition 
for controlling the setting time of cements, the composition 
including a sulphate component modi?ed by the inclusion of 
magnesium sulphate in an amount of from about 0.5 to about 
12% by Weight. The Ball patent discloses a composition for 
controlling the setting time of cements Wherein carbon 
dioxide is added to the cement mixture in an amount from 
about 0.1% to about 6.0% by Weight. The carbon controls 
the setting time and stabiliZes the hydrated products. The 
Rice and Bury et al patents relate to additives used With 
cements. 

SUMMARY OF THE INVENTION 

According to the invention, there is provided an improved 
cement mixture for preventing or reducing the formation of 
micro-cracks in a concrete structure, the cement mixture 
comprising a conventional portland cement and a second 
cement Which is micro-encapsulated in a time-release poly 
mer coating so the second cement does not hydrate for at 
least a feW, i.e., about three, hours after the bulk of the 
conventional cement is hydrated so as to provide autogenous 
healing of small cracks in the concrete structure. 

The second cement, i.e., the cement Which is micro 
encapsulated in the time-release polymer coating, is prefer 
ably portland cement (like the ?rst cement) or expansive 
hydraulic cement. The amount of cement Which is micro 
encapsulated in the time-release polymer coating in the 
mixture is preferably betWeen 10% to 50% of the total 
mixture. In a more preferred embodiment, the mixture 
comprises 10% micro-encapsulated cement and 90% con 
ventional portland cement. 

Other features and advantages of the invention Will be set 
forth in, or apparent from, the folloWing detailed description 
of the preferred embodiments of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As indicated above, according to the invention, there is 
provided a cement mixture for preventing or reducing the 
formation of micro-cracks in concrete structures. The 
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2 
cement includes a mixture of a ?rst, conventional (e.g., 
portland) cement and (ii) a cement that is micro 
encapsulated in a time-release polymer coating. The time 
released micro-encapsulated cement does not hydrate until 
at least about three hours to a feW days after the bulk (i.e., 
at least over one half thereof) of the conventional cement has 
hydrated. As a result, the micro-encapsulated cement alloWs 
for autogenous healing of small cracks that being to form 
during hydration. In addition, the use of micro-encapsulated 
cement reduces the joint and steel reinforcing requirements 
related to concrete shrinkage. 
The time-released micro-encapsulated cement employed 

in the cement mixture of the invention can comprise one of 
several types of portland cement or expansive hydraulic 
cement, depending on the speci?c application. The Ameri 
can Society for Testing and Materials (ASTM) has divided 
portland and expansive hydraulic cement into different types 
and has de?ned standards for each Type. Portland cement is 
divided into ?ve Types based on the maximum concentra 
tions of certain chemical constituents. Expansive hydraulic 
cement is divided into three Types based on the presence of 
various calcium compounds. 

For many applications of the present invention, ASTM 
Type I portland cement is suitable for encapsulation. In 
applications requiring some sulfate resistance, ASTM Type 
II portland cement is suitable, Whereas hoWever for highly 
aggressive sulfate conditions, ASTM Type V is preferred. 
ASTM Type III portland cement is used When rapid strength 
gain is required, While ASTM Type IV may be used When 
sloWer strength gain is acceptable. Expansive hydraulic 
cements are preferred for encapsulation When control of 
cracking is critical. 
The encapsulation time-release coating for the cement can 

be selected from a number of different suitable polymers 
possessing the required properties. In this regard, the coating 
must be able to prevent hydration of the encapsulated 
cement until the appropriate period of time has elapsed. In 
addition, the coating must be able to Withstand a very high 
pH environment for a minimum of six hours. As stated, a 
number of candidate polymers possess these properties. 
The conventional cement, used in combination With the 

encapsulated cement, is preferably portland cement. The 
ASTM Type of portland cement is selected based on the 
requirements of the speci?c application. Preferably, ASTM 
Type I, II, III, or V portland cement is used. 
The preferred amount of time-release micro-encapsulated 

cement is from 10% to 50% by Weight of the total mixture. 
The most preferred mixture contains 10% encapsulated 
cement and 90% conventional cement, by Weight. 

Although the invention has been described in detail With 
respect to preferred embodiments thereof, it Will be apparent 
to those skilled in the art that variations and modi?cations 
can be effected in these embodiments Without departing 
from the spirit and scope of the invention. 
What is claimed is: 
1. A cement mixture comprising: 
a ?rst cement, selected from the group consisting of 

Portland cement and expansive hydraulic cement, that, 
in use, is hydrated for a time effective so that at least 
more than one half of said ?rst cement is hydrated; 

and a plurality of micro-capsules mixed With said ?rst 
cement, 
said micro-capsules comprising a second cement, 

selected from the group consisting of Portland 
cement and expansive cement, Which is microencap 
sulated in a time-release polymer coating so as to 
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delay hydration of said second cement for at least 
three hours after said ?rst cement is hydrated for said 
time effective so that at least more than one half 
thereof is hydrated. 

2. The cement mixture according to claim 1 Wherein said 
?rst cement comprises portland cement. 

3. The cement mixture according to claim 1 Wherein said 
?rst cement comprises expansive hydraulic cement. 

4. The cement mixture according to claim 1 Wherein said 
second cement comprises portland cement. 

5. The cement mixture according to claim 1 Wherein said 
?rst cement is present in an amount by Weight from 10% to 
50%. 

6. The cement mixture according to claim 2 Wherein said 
portland cement comprises ASTM C150-95 a Type I cement. 

7. The cement mixture according to claim 2 Wherein said 
portland cement comprises ASTM C150-95a Type II 
cement. 
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8. The cement mixture according to claim 2 Wherein said 

portland cement comprises ASTM C150-95a Type IV 
cement. 

9. The cement mixture according to claim 2 Wherein said 
portland cement comprises ASTM C150-95a Type V 
cement. 

10. The cement mixture according to claim 3 Wherein said 
expansive hydraulic cement comprises ASTM C845-96 
Type M cement. 

11. The cement mixture according to claim 3 Wherein said 
expansive hydraulic cement comprises ASTM C845-96 
Type K cement. 

12. The cement mixture according to claim 3 Wherein said 
expansive hydraulic cement comprises ASTM C845-96 
Type S cement. 


